Diverticulosis is a common disease, and its incidence increases with age from below 10% in patients younger than 40 years to 50-60% in patients older than 80 years (1, 2) . Approximately 10 to 20% of patients with diverticulosis will be symptomatic, and around 30% of these pa- 
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tients will require urgent treatment (3, 4) . Diagnoses of diverticulitis based solely on clinical parameters have been found to be erroneous in up to 34% of cases, and cannot predict the presence of complicated diverticulitis (4) .
CT scanning has revolutionized the diagnosis and evaluation of patients with acute diverticulitis. This diagnostic test is particularly useful in this setting, given that acute diverticulitis is a disease of the bowel wall and pericolic tissues, rather than an intraluminal condition. The sensitivity of CT in the diagnosis of acute diverticulitis ranges from 90 to 97%, with a specificity of 72-100% and a 7-21% false-negative rate (2, 5) . CT is especially useful in the early detection of patients with acute diverticulitis complicated by an abscess. CT could also be useful to predict which patients will not respond to medical treatment, and thus avoid unnecessary delays in surgery (5) .
Due to the better preoperative staging of disease severity by CT, and the use of interventional radiology, there is now a tendency to carry out resections of involved segments and immediate anastomoses in one step, thus reducing the number of Hartmann or two-stage operations (2) . Conversely, the identification of patients who will respond to medical treatment, and who are eligible for outpatient care, is also important. Both of these measures can lead to a reduction in hospital stay and costs (6) .
Despite the good results for the diagnosis of acute diverticulitis by CT, the technique is not presently used as an early diagnostic tool in the workup of patients attending emergency departments with this complaint. Hence, the aim of this study is to assess the early use of CT as a diagnostic tool for acute diverticulitis, its subsequent use in the staging of acute diverticulitis, and its influence on the management of patients with complicated acute diverticulitis.
MATERIALS AND METHODS
We have prospectively studied a total of 102 patients with the clinical diagnosis of acute diverticulitis of the left colon over the last four years. All patients with a clinical diagnosis of acute diverticulitis admitted to Coloproctology Unit, Department of General Surgery, Hospital Clínico Universitario, were consecutively included in the study. A written informed consent was obtained from all patients prior to inclusion in the study, which was also approved by the hospital's ethics committee.
Clinical evaluation
The clinical diagnosis of acute diverticulitis was based on patient history, physical examination, routine blood tests, and plain abdominal films. Patients were initially divided into 3 groups according to clinical diagnostic parameters:
1. "Uncomplicated" diverticulitis, which includes patients with diverticulitis or peridiverticulitis.
2. Diverticulitis "complicated" by signs of focal peritonitis.
3. Diverticulitis "complicated" by signs of generalized peritonitis.
All stage-3 patients and stage-2 patients with evidence of sepsis or lack of improvement after a short course (72-96 hours) of medical treatment underwent surgery. Conservative medical treatment consisted of bowel rest and a course of intravenous antibiotics (metronidazole 500 mg/i.v./8 h and tobramycin 5 mg/kg/24 h/i.v. or aztreonam 1 g/8 h/i.v.) for 10 days.
CT evaluation
A CT scan was carried out on admission or within a maximum of 72 hours on all patients. The device used was a Philips Tomoscan CX/S (Philips Medical Systems International B.V., Eindhoven. The Netherlands), with initial 10-mm wide sections, and 5-mm sections in areas of particular interest such as an abscess or mass.
A bolus dose of 1 cm 2 /kg intravenous contrast was used when an associated abscess was suspected. In cases in which a fistula to neighboring organs was suspected the scan was performed with a water-soluble contrast enema (Gastrografin ® Schering S.A, Madrid, Spain). Acute diverticulitis was diagnosed on CT according to the diagnostic criteria described by Hulnick and associates (7) in 1984. The radiological staging of diverticulitis by CT was performed using our own modification of the intraoperative staging method proposed by Hinchey in 1978 (8) ( Table I) . CT scans were evaluated by 2 independent experienced radiologists who were unaware of clinical details. Indications for surgery were those patients with stage-IIb diverticulitis who were not candidates for radiological drainage due to lack of a safe access site, or had multiloculated abscesses, and patients with stage-3 disease. 
Diagnostic confirmation
The diagnosis was confirmed intraoperatively in those patients who were candidates for surgery. Patients who had medical therapy were studied with colonoscopy or barium studies once the inflammatory episode had subsided 3 to 4 weeks later, to confirm the presence of diverticular disease and to rule out other pathologies.
Statistical analysis
All statistics were calculated using the Statistical Package for the Social Science, Chicago, IL, Version 10.0 for Windows. The statistical analysis of the various variables was carried out using non-parametric tests for qualitative variables. Different tests were used according to the number of cases studied (χ 2 test with Yates' correction, Fisher's test).
RESULTTS Diagnosis

Clinical
A total number of 102 patients (52 female and 50 male) with a mean age of 59.4 (S.D. ± 14.96 years) were included in this study. 84 (82.35%) of the total number of 102 cases with a clinical diagnosis of acute diverticulitis were subsequently confirmed to suffer the disease giving a prevalence of the disease in this study group of 82.4%. This implies a diagnostic error of 17,65% (n = 18). The diagnosis was confirmed with barium studies in 48.04% (n = 49), colonoscopy in 22.54% (n = 23) and/or surgery in 31,37% ( n = 32).
CT
Acute diverticulitis was diagnosed by CT in 84.3% (n = 86). In 15.7% (n = 16) of cases CT offered a different diagnosis (Table II) . CT made 2 erroneous diagnoses of diverticulitis, which intraoperatively proved to be a cancer of the sigmoid colon complicated by an abscess. Hence, there were a total number of 84 cases accurately diagnosed with diverticulitis. CT findings are summarized in table III. In this series, CT proved to have a sensitivity of 100% and a specificity of 88.9% for the diagnosis of acute diverticulitis, with a false-positive rate of 2% and a false-negative rate of 0%. In addition, we found a positive likelihood ratio of 97.7% and a negative likelihood ratio of 100%. 
Staging of diverticulitis and implications for treatment
After performing a CT scan, a change in initial stage was seen for 32 (38%) patients. Overall, 25% of cases were overstaged and 13.1% were understaged. When analyzed more closely, 60% of stage-II and 50% of stage-III cases were clinically overstaged (Table IV) . The reclassification or restaging of patients according to CT findings had a significant impact on the therapeutic approach taken (Table V) . 
Clinical result vs. final outcome
Based on clinical findings, the initial treatment modality was subsequently changed for 18 patients (21.43%); 58 patients were initially treated medically. Four of these patients required surgical treatment as a result of CT findings or their failure to improve with medical therapy. Of all 26 patients in whom emergency surgery would have been indicated according to their clinical picture, only 12 were operated on following a CT scan. The change between the initial clinical and final indications for treatment was statistically significant (p < 0.001) ( Table V) .
CT result vs. final outcome
After CT assessment, 70 patients were initially treated medically, of which 2 cases required urgent surgery due to a worsening of clinical signs that did not correlate with intraoperative findings. Two patients underwent percutaneous drainage of an intraabdominal abscess, with resection and primary anastomosis performed 6 weeks later once the abscess had resolved. Surgery based on CT findings was indicated for 16 cases, 2 of which were subsequently found to have an abscessified neoplasm (Table  IV) . There were no significant differences between CT evaluation and final outcome (Fisher's test p > 0.05). A statistically significant difference was found (p < 0.0001) between the initial clinical indication for therapy and that subsequently offered by CT.
DISCUSSION
In all, 10-30% of patients with diverticulosis will present with inflammatory complications of acute diverticulitis (3), of which 15-30% will require emergency surgery (4, 9) . The reliability of clinical signs in the diagnosis and staging of acute diverticulitis of the left colon has been questioned by various authors (5,10). Our findings confirm that there is a diagnostic error when clinical parameters alone are used in at least 17.65% of cases. In this series, CT proved to have a sensitivity of 100% and a specificity of 88.9% for the diagnosis of acute diverticulitis. Our results compare favorably with those of others, who report a sensitivity of 93-97% and a specificity of 72-100% (4,5).
There is controversy regarding the timing of CT scans. It has been argued that CT should be reserved for patients with a suspected intraabdominal abscess, or for those cases which fail to improve within 24-72 hours after treatment onset with intravenous antibiotics (11) . This limited use of CT is based on the need to reduce hospital costs, the limited availability of CT in some hospitals, and the results of previous studies, which indicate that 65-70% of patients have uncomplicated acute diverticulitis that can be treated medically. In addition, the sensitivity and specificity of abdominal US in the diagnosis of acute diverticulitis range from 85 to 98% and from 84 to 97.5%, respectively (12) . Some authors believe that this is the technique of choice for the initial diagnosis of acute diverticulitis. However, based on our results, we believe that a CT scan should be carried out on admission for all patients with a clinical suspicion of acute diverticulitis, as it reliably confirms the diagnosis and can identify patients with mild disease who are candidates for outpatient treatment and patients with early complications (5, 6, 13, 14) .
In our experience, CT had 2 false-positive results in which the initial diagnosis of acute diverticulitis was found to be a perforated sigmoid cancer. The most difficult differential diagnosis is between colonic diverticulitis and colon cancer. In approximately 10% of cases, CT is unable to differentiate these two conditions, as they can both show a localized thickening of the intestinal wall and some degree of inflammation of the mesentery (13, 15) . The only two radiological signs that can differentiate these two conditions are presence of edema at the base of the sigmoid mesentery, and vascular engorgement in several centimeters along the length of the wall of the sigmoid colon. These signs are present in acute diverticulitis and absent in sigmoid cancer (13) .
The role of CT scanning in the staging of disease is of great importance. When the severity of disease as assessed by clinical signs and by CT were compared, we observed a change in initial stage for 38.1% of patients. Even though these results may appear striking, they simply confirm the results of previous studies, which state that approximately one third of patients operated on for clinically diagnosed acute diverticulitis showed no evidence of inflammation in the resected surgical specimen (16) . Hence, the presence of diverticulosis as the only diagnostic criterion on CT, which in our study were classified as diagnostic errors, would be included in the group of patients referred to by these authors.
Initial treatment modality as indicated by clinical findings alone was modified in 21.43% of cases after CT or the worsening of clinical signs. CT assists in subsequent therapeutic considerations, which can be instituted earlier on: medical treatment (10), percutaneous drainage (17), or surgery for most severe cases. In addition, cases of mild acute diverticulitis diagnosed by CT can be treated on an outpatient basis (6, 13) . The correct preoperative staging of disease, combining clinical details and the information obtained from CT, is of utmost importance when considering the need for urgent or elective surgery. The possibility of percutaneous drainage can be envisaged, the patient can be stabilized, and the colon can be prepared for the operation. Hence, a primary anastomosis becomes the first surgical option, and the number of unnecessary 2-stage procedures decreases (18) . The subdivision of stage 2 on CT scans allows for treatment using interventional radiology. Mesocolic abscesses smaller than 3 cm in size usually respond to treatment with antibiotics and restriction of oral intake, without need for an urgent procedure because of spontaneous resolution or internal drainage (19) . On the contrary, pelvic or intraabdominal abscesses larger than 3 cm require either percutaneous or surgical drainage. Hence, CT and percutaneous drainage are potentially useful in avoiding many unnecessary Hartmann procedures.
In summary, due to its high sensitivity and specificity CT should be considered the diagnostic tool of choice in patients with suspected acute diverticulitis of the colon. CT changes the staging of acute episodes in 38.1% of cases. It avoids overstaging errors in 25% of cases, and thus unnecessary surgery in many. It also avoids errors in downstaging for 13% of cases, and thus unnecessary delays in surgery or percutaneous drainage.
